beta 2-Microglobulin: methods and clinical applications.
beta 2-Microglobulin is a low molecular weight protein that is found in most biological fluids. It was originally isolated from urine of cadmium-poisoned patients. Its amino acid sequence was established and shown to be structurally related to immunoglobulin constant domains. With the aid of antibodies specific against beta 2-microglobulin, the protein was detected on the membranes of all nucleated cells, normal and neoplastic. Measuring the quantity of beta 2-microglobulin showed that high levels are present in patients with renal tubular deficiencies and several other pathological conditions including neoplastic diseases. Extremely high levels were detected in seminal fluid and colostrum. Despite the structural relationship to immunoglobulins, no immunological relationship was demonstrated with these proteins using antibodies specific for beta 2-microglobulin. However, such antibodies are cytotoxic to all cells carrying beta 2-microglobulin on their surfaces. The discovery that beta 2-microglobulin is an integral part of the histocompatibility antigens of human and murine origin stimulated further research and interest in this molecule. Several groups of investigators have shown that beta 2-microglobulin is the low molecular weight chain and is noncovalently bound to a high molecular weight chain which carries the histocompatibility antigens. The structure of the histocompatibility antigens of lymphocytes (HLA) was shown by immunochemical as well as biological methods, and it is now well accepted. The antibodies against beta 2-microglobulin are extremely useful in the isolation of the histocompatibility antigens for sequence studies. Furthermore, the antibody to beta 2-microglobulin revealed that other structures may be bound to beta 2-microglobulin such as phytohemoagglutimin (PHA) receptors, mixed lymphocyte culture (MLC) antigens, etc. Murine thymus leukemia (TL) antigen also contains beta 2-microglobulin as an integral part of its structure; other tumor antigens may have a similar structure. Through all these studies, beta 2-microglobulin emerged as the best known membrane protein that can serve as a model for study of the arrangement and the function of the cell membrane.